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FINDINGS OF OFFICIAL NATIONWIDE INVESTIGATION
QF CONDITIONS OF LOCOMOTIVES IN CHEMA

A. Coursc of investigation

This investigstion, with an appraisal of the findings, was made in the
couree of » thorough and svstematic examination of the rolling stock of the
railvaye of the wnole country. It was undertaken to ascertain the actual
condition of the lecomotives, to learn the relative status of the various rail-
way buresur and diviaiocms witn respect to their motive pover, to f£ind out about
the performance, ma {intenance, inapection, and repairs of the locomotives, and
to discever the goue amg toe bad in lecomotive operation.

This task of lnovegtigation and appraisal is of considerable significance
because it can serve as 3 basis and guide for formilating practical plans for
routine inspections and Tepairs, for estimating requirements as to materials
for repairs apd Teplaczments,

for deciding on work Policies, improving methods »
and reiaing the avernge quality level of the locomotives 5 in fact it can affect
8ll phases of oparitions.

In the full of 1343, the Northeast Rallway Administration, having got the
ides from the USSR, carried out an investigation of the locomctives in all the
bureaus of the Korthesst.

Subsequently, in a national conference of railway
shop superintendents and division chiefs y

1t was decided to organize ingpection
groups in &1l the buresvs in north and south China to make this special study.
{The Heng-yang Railway Bureau did not part

icipate in this study because it was
in an area which at that time was in the throes of liberation.)

It was decided to iimit the study to locomotives in actual use, to note
the condition of each locomotive with steam up just Previous to a routine Cless
B and Class C inspactions®, and again following a routine inspection and repair

Job before firing the locomotive boiler. The work, beginning in November 1gkg,
was to be carried on energaticelly with the aid of m-~bers of the class for
training purchasing inspeetors cond

ucted by the Ministry of Railways, and was
to be completed in Januvary 1930. .
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€ Mote: Tlzarrtesvion of inspection and repair jobs, based on
informatior found in (ninese mainland newspapers at various times,
affairs to be ag follows:

Class A inzpection and repair (chi&-chien) --a thorough-going
inspection ang Tepalr job made after 60 ;000 kilometers of operation,
or every 6 monthe

Class B inspection and repair (i-chien) -- inspection and attention
to slight repairs once rach month

Class C inspecticn and repair job (ping-chien) -- inspection and re-
rair of minor defects every 60 days

Under the direction of the Division of Rolling Stock of the ministry,
Tepresentatives from each of the railwvay bureaus then spent a month studying
the dats collected concerning each individual locomotive, The bureaus of the
Northeast Railway Administration and the Tsinan Railway Bureau turned in the
best reports. Their Teporte were complete, clear, and in good order, However,
1t must be pointed out thet inadequate preperations for the study had been made )
instructions were not sufiiciently clear and explicit, and instruments for in-
spection were not adequate. Some of the bureaus did not take the matter
seriously enough, they were dilatory in completing and reporting their inspections )
they omitted replies to soms of the 1tems on the questionaire,

Regarding such important {items as degree of corrosion, and thiclmess of
boiler plates, the T'al-yuan, Shanghai > Tientsin, and Cheng-chou bureaus made
no inspections, and thelr answers to conditions vere nog explicit. Some returns
did not submit diagrams of the locomotive boilers. This all goes to show that
there vere still many deficlencie: on the Pert of workers in the bureaus. Not-
withstanding thece failiags, the data gathered concerning the condition of all
the locomotives of the countiry may bve classified according to the following
standards or categories » and thereby a distinct idea can be gained of the general
situation as to the condition of the nation's locomotives.,

The standards, or categories, are as follows:

1. Standards for Firgt-Class Locomotives

&. Dimension: of all Parts do not vary more than the first limit of
permissible variation,

b. Flue plates and ce iling plates are without pits or ceracks.
¢. No single plate of the boiler Is patched .ore than 3 times.
d. Bol.er plates are free from corroded or otherwise unmsound spots.
e. Boiler plates are without convexities and concavities.
f. Boiler does not lesk
8. Boiler condition is good as regards scale,
2. Standards for Medium-Class Locomotives

8. Dimensions of all parts do not vary more than the second limit of
permissible variation.

b. Condition is such that it would be remedied in the course of a
routine Claes A inspection and repair job,
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€. Condition of fire tubes

Tepairs that woulq

is such that not more than 30 tubes require
be taken care of
Job.

in & routine Class A inspection and repair

3. Standards for Fair-Class Locomotives

&. Dimensions of important parts do not vary more than the third
limit of permisgible variation.

k. Condition of boiler 18 guch that it can be remedied in a medium-
~lass repair Job.
¢. large

and small fire tubes ag a whole are badly deteriorated.
4. Standards for Poor-Class Locomotives

&. Varistion in dimensions of lmportant perts exceed the third Yimit
of permissibie variation.

b. Condition of boiler is such that it requires more than 8 medium-
Cluss repair Job.

B. General Situation

Thig investigation is ¢epecially characterdzed by its broad 8scope, since
1t embraced investigations in ten railway bureaus and 17 divisiong » involving
2,082 locomotives 1p active use plug 110 aveilable for uge s which vere of 25
different types or modela, The ratio between the nunmbex
in the investigation and the

of locomotives includeq
total number of locomotives assigned to each bureau,
or diviston, respectively, was as follows:
Hureau Percent Bureau Percent
Tientsin 85.6 Tsinan 97.8
Cheng-choy §o.1 Trai-yuan 82.5
Shanghai 73.8 Harbin 8.7
Kirin 86.2

Chti-ch'{-ha-erh 7.7

Chin-chou 71.3 Mukden 88.7

General average 83.6 percent

In the investigation, the Cheng-chou ang Shanghai bureaus did not report
the age of their locomotives. The number for which ages were reported was 909,
The average age of the 909 locomotives was 16.1 years.

Locomotives whosge average age was lowest included;

Ave;‘raF Age

Mikado No 1 11.5
Mikado No 6 11.8
Pacific No 6 12.1
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The types averaging olds=st were Decapod No 2 and American No 2.

The average age for each bureay wvas as follows:

Bureau Years Bureau Years
Tsinan 8.8 Chin-chou 15
Kirin 13.6 Mukden 16
Harbin 1b b Tientsin 21.5
T'ai-yuan 25.7 Ch'i-ch'i-ha-srh 4.6

In the Cheng-chou and Shanghai buresus which did not report the ages of
their locomotives s 58 percent are of the Mikado type; these locomotives do most
of the freight work of those bureaus. Next are the Pacific type wvhich consti-
tute 12 percent of all the locomotives in the country. The Consolidation type
and other miscellaneous types constitute 21 bercent, These are uged mainly in
the areas under the Shanghai and Trai-yuan bureaus for freight and passengexr
train service.

C. Findgs

The general condition of the locomotives of the country is not good, only
7.1 percent being in first-class condition. The number in Poor condition is
10.4 bercent; in fair condition, 47.2 Percent; in medivm condition, 35.3 per-
cent. The number in first-class and medium-clasa condition 1g only 42,4 Percent,
while those in fair ang boor condition is 57.8 percent. This is the basic
condition of +4he locomotives of the country. The bureau with locomotives in
the best condition is Tsinan, having 57,17 percent in first-class and medium-
class condition; Shanghai 1s next with 55 percent. The relative grading of
locomotives in the various bureaus is ag follows:

Bureau 18t Class E?%ux_n Fair Poor
Tientain 6.6 36.0 k3.6 13.8 '
Tsinan 8.17 k9.0 38.4 L.5
Cheng-chou 2.5 37.8 39.5 20.2
Trai-yuan 1.5 24.8 52.6 21.1 ‘
"' Shanghai 10.1 k.9 37.9 6.94 |
‘ Harbin 16.5 33.9 3.0 18.8
Ch'i-ch'i-ha-erh 14.¢ 37.0 35.5 12.5
Kirin 1.6 12.0 54.0 32.0
Mukden 9.9 35.0 1.0 18.16
. Chin-chou 7.0 38.0 k5.0 8.0
: Average 7.1 35.3 k.2 10.8
.
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As to types or models, Mces, Consolidation M, Mikado No 1, Mikado No 3,
Mikado No L, and Pocific Wo 6, were found to be in comparatively better con-
dition, The results in tsbulated form are as follows:

Type ist Clasa Med fum FE—GT# Poor
Mikado No 1 7.1 48,5 36.8 7.6
Mikado Mo 3 2.1 72.7 18.2 0.0
Mikado No 4 0.0 100.0 0.0 0.0
Coneolidation M 7.7 84,6 7.7 0.0
Mecs 1.8 70.6 13.7 3.9
Pacific No 6 13.8 46.0 34.0 5.7

Of the above types, those in Tirst-class and middle-clsss condition con-
stituted over 50 percent, and there were more in medium condition than in fair
condition. Of the other types of locomotives, those in first-class and medium-
class condition constituted less than 50 percent.

With respset to types and ages, the situation in the Kirin Bureau is not
» &t all bad, the average nge of the_loccmotives being 13.3 years, /sie, 13.6
; Years according to preceding tablg7 which is better than the figures of the
: Harbin, Ch'i-¢h'{-ha-srh, Chin-chou, Mukden, Tientsin, and T'ai-yusn bureaus.
Of Kirin's locomotives, 71 percent are Mikado No 1 type, with very few of
miscellaneous models, a status which is better than that of any other bureau
in China, inside or cutside of the Great Wall,

However, in the grading of the condition of locomotives, Kirin vas found
to be in the worst condition. This shows that the most important factor in the
greding of loccmotives 1s not the type, nor age, but how the locomotive is used,
and the care given to its maintenance, inepection, and repair.

For comparison of the divigions, let us say that a first-class division is
one having 60-70 percent of its locomotives in first- and medium-class condition;
& second-class division is one with 50-60 percent in first- and medium-class
condition; a third-class diviasion is one with less than 50 percent in first-
and medium-class condition; and a fourth-class division is one with less than
50 percent in first- and medium-class condition and with more than 30 percent
of the locomotives in poor condition.

According to this grading, the Kirin Bureau has no Pirst-class divisions,
only 10 percent of its divisions can be graded as second class, 40 percent must
be graded as third class, and 50 percent must be graded as fourth class. The
T'ai-yuan Bureau has nc first-class divisions, only 16.69 percent of its
divisions can be graded as second class, 50.00 percent of its divisions must be
graded as third class, and 33,2 percent must be graded as fourth class. The
situation in the Cheng-chou bureau is also very bad; more than 50 percent of
its divisions must be graded as thira class, and 33 percent as fourth clags,

On the basis of the grading of divisions indicated sbove, the divisions
may be arranged into four classes as follows: )
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Defective Plates Defective Stay Bolts, Tubes
No of No of Ro of

Bureaus Locomotives Locomotives Percent Locomotives Percent
Northeast 1,005 343 3k.1 —_— -
Tientsin 275 239 86.9 89 32.4
Tsinan 269 173# 64.3 51 18.9
Cheng-chou 238 132 55.4 1k 60.5
T'ai-yuan 137 137 100.0 80 58.4
Shanghai 158 b 27.8 64 ko,5

s Total 2,082 1,068 51.3 k28 39.8

{(Without Northeast)
* This figure includes three locomotives which are immcbile.

In addition to the defective condition of the boilers, wear on moving parts
of the locomotives is another matter where bad conditions exist. The average
wear on the surface of locomotive wheel tires is 1.52 millimeters, and the
uverage thickness of the wheel tires was found to be 52.8 millimeters. The
tires on 973 locomotives ought to be changed. In particular, the tires on the
locomotives of the Trai-yuan Bureau average only 46.9 millimeters in thickness ’
nearly dovn to the third 1imit of variation. The thicknass of tires on the
driving wheels of 343 locomotives was found to be less than 40 millimeters;
this is 15.9 percent of the locomotives investigated. On 796 locomotives, or
37 percent of the whole number, the tire thickness is less than 55 millimeters.
At a time when it i3 difficult to get the material for loccmotive tires, the
tires of a large number of lccumotives should be changed at once, and an even

S larger number of locumotives are approaching the point where the tires must be
e changed. This situation presents a grave problem.

D. Analysis of Quality

The deteriorated condition of the locomotives, particularly of boilers and
moving parts, can be attributed chiefly to the following considerations: '

1. 1In the matter of inspections and repairs, we have not secured the re-
sults called for by the regulations pertaining to systematic inspections and re-
pairs. According to the statistics for 1949, the actual mileage covered by the
locomotives was greater than the permissible mileage corresponding to the in-
spections and repairs actually made. In fact, it was & common occurrence for
the mileage run between successive Class B and Class C inspections to be greatly
extended beyond normsl, For example, the following table shows the 1949 figures
for the Northeast in terms of the number of inspection and repair jobs actually
‘made on locamotives, compared with the number of repair Jobs scheduled for the
year on the basls of standard mileage of operation.
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Percent of
) Repalr Jobs Repair Jobs Scheduled Jobs
Process Scheduled* Actually Made Completed
Major overhaul 109 148 135.8
Medium overhaul 217 138 63.6
Class A ingpection and repsir 650 507 78.0
Claes B inspection and rapair 6,157 6,290 102.2
Class C inspection and repair 7,915 6,402 82.0

* Based on mileage

2. The quality of inspection and repair work performed in the shops and
on the division was lew. In the mejor and medium overhaul Jobs, the scale in-
side the boilers and pipes was not always completely removed, frequently broken
stay bolts were not taken ocut and replaced, so that the plated bulged, as
happened on 1 July in the case of M:kado type locomotive No 672 of tha Tientsin

all removed before Patching a hole according to prescribed techniques, The
electric welding Jobs often reveal poor workmanship, resulting in great damage
to the boiler. Sometimes three or even four patches are made on the same piece

3. In the past, not enough attention has been given to Class B and Class C
inspection and repair jobs. The system in use of contracting with a team of
workmen for a particular repair job is imperfect. Often the work thus done 1is
not properly planned or executed, and upon completion is not carefully examined
end approved. Often the doors to firebox and ash box do not closge tightly nor
stay closed, and in numeroue other particulars technical standards of work are
violated, Improper blowing out of the boiler is ‘ne [ the principal causes of
the poor condition of our locomotive boilers.

4. There has been carelessness in the oreration and care of locomotives,
Operatora do not take proper care of the valuable mechanismg entrusted to them.
They do not observe 8ood praciice with respect to the admission of cold water
to the boiler, the use of forced draft, the adding of coal and the stoking of
the fire. Technically deficient engineers frequently race the wheels, speed
control is wasteful, harsh use of brakes is a common fault. Crews are not cere-
ful as to equal distribution of loads upon the axles, For these and other
reasons, the uneven wear on the tires ig very damaging to the driving wheels.

5. There has been failure to implement a system of specific responsibility
for the care of locomotive boilers and wheels. In the past this was regarded as
of 1ittle importance, but even gince it vas put into effect, it is not Observed
with sufficient strictness.

The results of this investigation indicate +that there are real grounds
for alarm concerning the condition of the countryt's locomotives, If adequate
measures are not taken promptly to improve the quality of the locomotives, of
inspection and repair, and methods of operation, the situation will become
worse. To remedy this situation and reverse the downward trend, it is necessary
to effect the following measures,
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1. During 1950, incres

e the frequency of routine inspections and Te; airs,
carry them out Eystematically and promptly. Complete as soon a8 possible the
overhauls and repair jobs which this investigation has revealed
namely, thorc &4 overhaul of 122 locomotives, mediug overha
Class A repair jobs on 731 lecomotives, Replace, as soon ag possible, nggrta.nt
Iarts which reguire replacement, including 973 tires of driving wheels, 5

tires of tender vheels, 3,563 large fl 28, 23,255 small fire tubes, 178 bent
door fastenings.

2. Paise the quality of work done on inspection and Tepair jobs by

Establishing 4 better system o
and before acceptance, check up on the

f inspection afier repairs are made
satisfactory.

repailr wvork to gee that performance is

b. Raising the leve} of competence of the
technicalLV, id=ologically, and with regard to their

rost-repair 1napectors,
to the peoplets railvays and to the people,

sSense of responsibility

Preserving end bettering the
€5. In determining the frequansy of such inspections,

quality of the water supply should be taken into
adccount. The periods or nileags betwaen inspections Positively should not be
too great.

ods to be followed in blowing cut the

The foreman o the crews doing thig
work should be experienced and conseientious men. The locomotive crews gshould
take part in Clas: B and Class € inspections. The division chiefs should
systematically chack up on these inspections, When & repair Job is finished
and the Preacceptance examination ig made , the

examination. Furthermors,
clean the boilers should be

L. 1In eacn bureau a system of special responsibility should be establisheq,
that 1s, men should be trained tor specific tasks and then held responsible for
them.

5. Train the locomotive crews in more careful, conscientious, and technically
efficient Operation and care of locomotives. This will have a great deal to do
with extending the Life of the locomot ives,

6. Improve the quality of the water supply. In too many places, at present,
the quality of the water is unsuitable, Water-softening equipment ghould be
installed and put into active use as soon asg bossible in every Place where it
is advisable. This will help solve one of the fundamental Problems related to
locomotive boilers. ’

7. Adopt and put into effect a policy of

investigations of locomotive conditions. Set up a system of awards and penaltieg

based on the findings of these investigations. Malke Preparations for the second
nationwide investigation. Announcement will be

t0 be uged in making reports of investigations.

making semianmal nationwide
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